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Evidence for optimal allocation of malaria interventions 
in Africa
In recent decades, malaria burden has been signiﬁ cantly 
reduced through scale-up of eﬀ ective preventive inter-
ventions such as insecticide-treated nets (ITNs), indoor 
residual spraying (IRS), and via increased and improved 
treatment of clinical cases.1 Yet a signiﬁ cant increase in 
funding will be required to achieve the goals of burden 
reduction and elimination set by the WHO Global 
Technical Strategy for Malaria 2016–2030.2 Despite 
ITNs, IRS, and treatment having been shown to be 
cost-eﬀ ective,3 little evidence is available on which 
combination of interventions should be prioritised 
to rationally allocate resources that maximise health 
beneﬁ ts.
In The Lancet Global Health, Patrick Walker and 
colleagues4 attempt to ﬁ ll this gap using a modelling 
approach to assess the eﬀ orts required and the ordering 
of malaria interventions to ﬁ rstly reduce malaria 
burden and trans mission in diﬀ erent malaria-endemic 
ecological settings, and secondly to achieve pre-
elimination status in these settings. The intervention 
ranking is based on a relative eﬃ  ciency criterion deﬁ ning 
“an optimal intervention combination for a given 
target as the combination which achieves this target at 
minimum cost”.
The results show that high coverage of long-
lasting insecticide-treated nets (LLINs) is the most 
eﬃ  cient inter vention with which to reduce burden 
in all settings. In settings where LLINs alone do not 
achieve a burden reduction of 75%, then seasonal 
malaria chemoprevention  or IRS would be included as 
the second most eﬃ  cient intervention depending on 
seasonality and vector species. The model predicts that it 
is not possible to achieve pre-elimination in all settings, 
but, where possible, high coverage of interventions 
will be necessary and the most eﬃ  cient allocation 
includes implementation of IRS before seasonal malaria 
chemoprevention, following high coverage of LLINs. If 
mass drug administration is an available option, that or 
IRS was preferred as the second intervention depending 
on the level of outdoor resting mosquitos. The results 
also indicate that targeting policies at subnational 
level would be more eﬃ  cient in countries with high 
degrees of heterogeneity in transmission, indicating 
that local context and heterogeneity in trans mission are 
important in tailoring intervention packages. 
Although most of these results are intuitively 
expected, Walker and colleagues have provided 
systematic evidence of eﬃ  cient intervention packages 
in diﬀ erent ecological settings for several malaria 
goals. They also show that current interventions are 
not enough to eliminate malaria in many settings, and 
development of new malaria interventions is a priority. 
An important merit of the manuscript is that it 
highlights the need for assessing impact and costs of 
malaria control or elimination strategies together and 
not only single interventions. Their attempt to estimate 
an “optimal intervention combination” by combining 
validated epidemiological and malaria intervention 
modelling with available costs of interventions is 
laudable, and Walker and colleagues have created a 
ﬂ exible framework for future use. In addition, the 
analysis at provincial and local level shows that one-size-
ﬁ ts-all approaches to malaria control and elimination 
will not work, and that the speciﬁ c epidemiological 
conditions should be considered when designing and 
implementing interventions.
However, there are several issues not included in 
Walker and colleagues’ paper that may be important 
for tailoring future malaria intervention packages. 
First, the simulations assume for all countries that 
80% of all clinical episodes receive appropriate and 
eﬀ ective treatment. A sensitivity analysis assuming 
a lower bound of 40% did not change the ordering 
of intervention packages but did change the level 
of burden reduction and thus areas that can achieve 
pre-elimination. The idea behind the assumption of 
high treatment coverage is that it is a prerequisite 
to achieving pre-elimination. Yet recent evidence on 
the eﬀ ective coverage of malaria case management 
shows that most malaria-endemic countries are still 
far from being able to ensure high levels.5 Country 
malaria control programmes may also be interested in 
when and where to focus eﬀ orts to increase treatment 
through routine outlets or through communities. 
They may also like to understand where and under 
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surveillance or reactive case detection to achieve 
elimination. 
Second, while sensitivity analysis to key epidemiology 
parameters and intervention eﬀ ectiveness was 
undertaken, not all levels of uncertainty were included, 
in particular importation or costs associated with 
scaling up. This may aﬀ ect the recommended level 
of coverage of each intervention in a package to 
eﬃ  ciently reach a particular health target. Third, 
the age impact of interventions was not explicitly 
explored. Further analysis by age may help to assess 
whether particular intervention combinations would 
lead to an age-shifting of clinical disease.6 This would 
indicate whether additional interventions are cost-
eﬀ ective to reach pre-elimination if they target 
children older than 5–10 years who are not covered 
by seasonal malaria chemoprevention. Lastly, while 
the analyses at provincial level convey an important 
message about spatial scales for tailoring intervention 
packages, they do not take into account additional 
sources of heterogeneity in the local settings that may 
have aﬀ ected the feasibility of implementing diﬀ erent 
strategies and thus the overall results.
These challenges show the need for more research 
integrating epidemiological, economic, and health 
systems modelling to predict the impact of malaria 
intervention combinations, taking into account the 
speciﬁ c features of malaria-endemic areas.
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